Density of Solids

Introduction
Density may be defined as a measure of how much mass is contained in a given unit of volume (density = mass/volume). In other words, if mass is a measure of how much “stuff” there is in an object, then density is a measure of how tightly that “stuff” is packed together. To find the density of an unknown substance, you need to know both its mass and volume. Volume may be calculated by measuring the dimensions of the object, or by determining the amount of water it displaces in a container when completely submerged. In this lab, we will be calculating volume based on the water displacement method.

Materials

Metal samples (4)

Digital balances

Unknown metals (2)

Graduated cylinder (large and small)

Water

Procedure

1. Measure the mass of each metal cube using a digital balance.

2. To determine the volume of the cube, fill a graduated cylinder with 100 mL of water, and then gently slide the metal cube into the graduated cylinder, being careful to avoid splashing. Then record the new volume caused by adding the metal to the beaker. Subtract the original 100 mL from the new volume to determine the volume of the metal sample.
3. Calculate the density of each cube by dividing its mass in grams by its volume in milliliters.

4. Using the known densities displayed on this worksheet, determine what metal each cube is made of. Label each cube with the correct identity.

5. Using the same method you followed to determine the density of the 4 metal samples, calculate the densities of 2 unknown samples. Using the Metal Density Key at the front of the classroom, determine what these unknown metals are.

Determining the Density of Solids Worksheet

Each metal has a certain density. By calculating the density of these cubes, you can find out what metal they are made of by comparing their densities to the ones in the list below.
Metal Density (g/mL)

Iron 

7.87

Lead

11.83

Copper

8.92

Aluminum
2.70

Gold

19.3

Silver

10.5

Brass

8.5

Density of other matter of interest (g/mL)
Water

1.00

Air

0.001
As you make your measurements and calculations, fill in the data table below.

	Description of Cube
	Mass
	Volume
	Density
	Which metal is the cube made of?

	Example:

Gold colored cube
	195 g
	10 mL
	19.5 g/mL
	Gold
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	Unknown # ___


	
	
	
	

	Unknown # ___


	
	
	
	


Metal Density (g/mL)


Iron 		7.87


Lead		11.83


Copper		8.92


Aluminum	2.70


Gold		19.3


Silver		10.5


Brass		8.5


Density of other matter of interest (g/mL)


Water		1.00


Air		0.001








